Proteomics analyses of activated human optic nerve head lamina cribrosa cells following biomechanical strain.
To determine protein regulation following activation of human, optic nerve head (ONH), lamina cribrosa (LC) cells in response to mechanical strain. LC cells were isolated and grown from donor tissue in specific media at 37°C and 5% CO(2) humidified incubator. Cells were grown to confluence on collagen I-coated flexible-bottom culture plates, rinsed with Dulbecco's phosphate-buffered saline, and left for 24 hours in serum-free media. They were subjected to 3% or 12% cyclic equiaxial stretch for 2 or 24 hours using a commercial strain-unit system. Control cells were serum-deprived and incubated without stretch for 24 hours. Nano liquid chromatography-mass spectrometry analysis with isobaric tags for relative and absolute quantitation labeling was used to determine protein regulation. In all, 526 proteins were discovered at a 95% confidence limit. Analysis of associated pathways and functional annotation indicated that the LC cells reacted in vitro to mechanical strain by activating pathways involved in protein synthesis, cellular movement, cell-to-cell signaling, and inflammation. These pathways indicated consistent major protein hubs across all stretch/time conditions involving transforming growth factor-β1 (TGFβ1), tumor necrosis factor (TNF), caspase-3 (CASP3), and tumor protein-p53 (p53). Among proteins of particular interest, also found in multiple stretch/time conditions, were bcl-2-associated athanogene 5 (BAG5), nucleolar protein 66 (NO66), and eukaryotic translation initiation factor 5A (eIF-5A). Pathway analysis identified major protein hubs (TGFβ1, TNF, CASP3, p53) and pathways all previously implicated in cellular activation and in the pathogenesis of glaucomatous optic neuropathy. Several specific proteins of interest (BAG5, NO66, eIF-5A) were identified for future investigation as to their role in ONH glial activation.